Purpose. To report the one-year outcome of 44 patients treated with a novel technique of calcaneoplasty and reattachment of the Achilles tendon. Methods. 15 men and 29 women (mean age, 53 years) with insertional tendinopathy of the Achilles tendon underwent calcaneoplasty, retrocalcaneal bursa excision, debridement and reattachment of the Achilles tendon with suture anchors via a lateral approach. Outcome was measured using the visual analogue score (VAS) for pain, the SF-36 health survey, the American Orthopaedic Foot and Ankle Society (AOFAS) ankle-hindfoot scores. Patient expectation and satisfaction were also assessed. Results. Of the 44 patients, 37, 43, and 21 were followed up at 3, 6, and 12 months. The mean VAS for pain and AOFAS ankle-hindfoot score improved significantly up to 6 months. The mean SF-36 score improved significantly up to 6 months for physical functioning, role functioning (physical), and bodily
Pain over the posterior heel most commonly arises from the Achilles tendon. This can originate from the insertional or non-insertional portion of the tendon. 1 Insertional Achilles tendinopathy is described as a triad of tendon pain, swelling, and impaired physical performance. 2, 3 It is characterised by localised tenderness over the insertion of the Achilles tendon. Pain may be due to contact between the Achilles tendon and the posterior calcaneum or Haglund's deformity.
Conservative managements include the use of orthotics and shoe modification, eccentric training and stretching exercises, extracorporeal shockwave therapy, and non-steroidal anti-inflammatory drugs. Surgical options are used for persistent or recalcitrant cases and include decompression of the retrocalcaneal bursa and superior calcaneal tuberosity, Achilles tendon detachment and reconstruction, V-Y plasty lengthening, and endoscopic debridement of the posterior space. 2, [4] [5] [6] Decompression of the posteriorsuperior calcaneal tuberosity remains the most common surgical treatment, but a large proportion of patients have residual pain, even up to 2 years. 4, 7, 8 The pathology in insertional tendinopathy of the Achilles tendon consists of degenerative changes in the insertional portion of the tendon, enlargement of retrocalcaneal bursa or bursitis, and Haglund's deformity. 9 Ankle equinus contracture with a tight Achilles or gastrocnemius tendon is also a pathological factor. 10 Poor outcome is usually associated with having more than one pathological factor.
We report the one-year outcome of 44 patients treated with a novel technique entailing calcaneoplasty and reattachment of the Achilles tendon to address all pathological factors.
Materials and Methods
15 men and 29 women (mean age, 53 years) with insertional tendinopathy of the Achilles tendon treated by a single surgeon from August 2007 to September 2010 were recruited. Patients first underwent conservative management involving activity modifications, eccentric stretching exercises, modification of footwear, and analgesics. Those with persistent pain and posterior heel swelling despite 6 months of conservative management underwent surgery entailing calcaneoplasty, retrocalcaneal bursa excision, debridement and reattachment of the Achilles tendon with suture anchors via a lateral approach. Smokers were not excluded.
Patients were evaluated clinically before and after surgery by the same surgeon. Outcome was measured by a physiotherapist, using the visual analogue score (VAS) for pain, the SF-36 health survey, the American Orthopaedic Foot and Ankle Society (AOFAS) anklehindfoot score. Patient expectation (score range, 1-7; 1 being totally expected), and patient satisfaction (score range, 1-6; 1 being excellent) were also assessed.
A thigh tourniquet was applied, and a 4-cm incision was made parallel to the lateral border of the Achilles tendon ( Fig.) . The Achilles tendon was identified and retracted posteromedially. The retrocalcaneal bursa was identified and excised completely. The Achilles tendon was detached partially (approximately 80%) from the lateral calcaneus; the remainder (approximately 20%) was left attached to the medial calcaneus. Thorough debridement to excise all unhealthy tissues and calcifications was made. Calcaneoplasty involved osteotomising the posterosuperior aspect of the calcaneal tuberosity with an oscillating saw, followed by smoothening of the resultant osteotomised surface. The osteotomy began 1.5 cm anterior to the Achilles tendon and directed at 45º postero-inferiorly and included the pathological bony spur at the back of the calcaneus. The detached portion of the Achilles tendon was then reattached to the calcaneoplasty site while maintaining the ankle in a plantigrade position, using two 5.0-mm suture anchors deployed in the posterosuperior aspect. The Fastin sutures were then passed through the previously detached portion of the Achilles tendon and tied down. A drain was inserted and the skin closed. The ankle and hindfoot were immobilised in a below-knee plaster-of-Paris backslab, with the ankle in a plantigrade position. Postoperatively, mobilisation in a walking cast was allowed on day 1, with the ankle in a plantigrade position. Skin sutures were removed after 2 weeks. The cast was used for 6 weeks before rehabilitation to regain ankle motion and calf muscle strengthening.
results
Of the 44 patients, 37, 43, and 21 were followed up at 3, 6, and 12 months. The mean VAS for pain decreased from 7.2 preoperatively to 3.3 at 3 months, 2.6 at 6 months, and 1.7 at one year (p<0.05, repeated measures ANOVA). The mean AOFAS anklehindfoot score improved from 43.5 preoperatively to 66.2 at 3 months, 78.5 at 6 months, and 86.5 at one year (p<0.005, repeated measures ANOVA). The improvement of these 2 measures was significant up to 6 months. The mean SF-36 score improved significantly up to 6 months for physical functioning (p=0.001), role functioning (physical) [p<0.005], and bodily pain (p=0.001) [Table] . The mean patient expectation score improved from 2.4 at 3 months to 2.1 at 6 months to 1.5 at one year (p=0.012, Friedman test), whereas the mean patient satisfaction score improved from a mean of 2.4 at 3 months to 1.9 at 6 months to 1.7 at one year (p=0.040, Friedman test). No patient had postoperative infections or rupture. Three patients had delayed wound healing, which resolved after simple dressings.
discussion
In a series of 22 patients who underwent tendon detachment, debridement, and reattachment with suture anchors for calcified insertional tendinopathy and were followed up for a mean of 34 months, the mean AOFAS ankle-hindfoot score improved from 53 to 89. 11 Our patients achieved good functional outcome as early as 6 months after surgery. In 21 heels treated by endoscopic calcaneoplasty for retrocalcaneal bursitis, patients achieved excellent outcome with no complications and rapid return to normal functions. 12 Although minimally invasive endoscopic techniques are useful for distal tendinopathy, they cannot address pathologies at the tendon-bone interphase by detachment and debridement of the Achilles tendon. Our technique using a lateral-approach calcaneoplasty and reattachment of the Achilles tendon could address all these potential pathologies, and thus achieved good early improvement in pain.
In another series, 6 years following excision of the posterior calcaneal tuberosity and bursectomy without tendon detachment, 10% of patients had persistent pain, and 83% had residual pain for 0.5 to 2 years. 7 In a study with a mean follow-up of 20 
